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(54) PICTURE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a good picture 
by adjusting a color temperature and brightness at an 
optimal level even in the case of displaying the picture, 
what is called, in a theater mode suitable for watching a 
movie. 

SOLUTION: In a normal mode, a control circuit 11 
controls a high voltage control/generation circuit 10 so 
as to apply a high voltage, for example, of 8 kV to a 
matrix panel 9, but controls the high voltage 
control/generation circuit 1 0 so as to apply a high 
voltage not higher than the 8 kV, for example, 5 kV to 
the matrix panel 9 when a theater mode is specified. In 
such a manner, brightness and a color temperature can 
be reduced at the same time, and a good picture can be 
displayed without lack of a dynamic range and deviation 
of RGB gradations, further without losing texture like 
that of a movie film. 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAfwaqFvDA41 32821 74P... 2008/07/1 5 



JP.2001-282174.A [CLAIMS] 



1/1 <<—\s 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image display device comprising: 
A matrix panel which displays a picture. 

A voltage generating means which generates voltage for adjusting a parameter of a picture 
displayed on said matrix panel, and is supplied to this matrix panel. 

A voltage control means of a picture which carries out variable control of the pressure value of 
voltage which said voltage generating means generates, and is displayed on said matrix panel 
which adjusts luminosity and a color temperature at least. 

[Claim 2]An image display device comprising: 
A matrix panel which displays a picture. 

A voltage generating means which generates voltage for adjusting a parameter of a picture 
displayed on said matrix panel, and is supplied to this matrix panel. 

A voltage control means which carries out variable control of the pressure value of voltage 
which said voltage generating means generates in the range from which a color temperature of a 
picture displayed on said matrix panel does not change, and adjusts only luminosity of this 
picture. 

[Claim 3]The image display device according to claim 1 or 2, wherein said voltage control means 
carries out variable control of the pressure value of voltage which said voltage generating means 
generates at the time of adjustment of a parameter of a picture displayed on said matrix panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is applied to the display which used matrix type display 
panels, such as a field emission display, for example, and relates to a suitable image display 
device. 
[0002] 

[Description of the Prior Art]The television broadcasting in recent years has the substantial 
high-definition media of varieties, such as satellite broadcasting. The image display device using 
matrix type display panels (matrix panel), such as a field emission display, also as a television 
receiver can be developed, and the user can acquire a high definition picture now by these. 
[0003]To the image display device using this matrix panel here. In order to enable viewing and 
listening of the picture of said high-definition media in the good state, each parameter, such as 
thickness of the luminosity (bright = luminosity) of a picture, tone, and a color, can be adjusted 
corresponding to the installation requirements (for example, luminosity of the room etc.) of the 
image display device concerned, or a user's liking. Specifically, each parameter, such as 
thickness of bright (luminosity) one, tone, and a color, is adjusted by adjusting the gain of each 
video signal of R of the state of the analog signal before an A/D conversion, or the state of the 
digital signal after an A/D conversion, G, and B. 

[0004]Two or more image modes adjusted to a parameter different, respectively, such as a 
"norma! mode", "living mode", a "game mode", and a "theater mode", are provided, for example, 
and a user chooses these each image mode according to liking. 

[0005]For example, the above "theater mode" is the image mode for viewing and listening of a 
movie etc., the luminosity of a picture is low controlled by functions, such as bright one and a 
picture, and a color temperature is set as movie software at 6500 degrees in all. Thereby, rather 
than the usual picture in which a color, an outline, etc. have clarified, a little dark light picture 
can be acquired and the display image near the textures of a motion-picture film can be obtained 
now. For this reason, when this "theater mode" is chosen, the picture of a movie etc. can be 
enjoyed with feeling to which it is actually viewing and listening in the movie theater by making 
dark lighting of the room to which it views and listens. 
[0006] 

[Problem(s) to be Solved by the Invention]However, the conventional image display device using 
a matrix panel had the problem that the width of the adjustment range of each parameter was 
narrow. For this reason, when the above "theater mode" was chosen, for example and lighting of 
the room was made dark, since the width of said adjustment range was narrow, luminosity of the 
picture, etc. could not fully be reduced, the luminosity of a picture will be emphasized on the 
contrary, and there was a problem by which textures like an above-mentioned motion-picture 
film are spoiled. 

[0007]Here, in the case of the image display device which performs a digital image display, 
inverse-gamma-correction processing of each video signal of R, G, and B is carried out after an 
A/D conversion, and image display is performed, but if this inverse-gamma-correction 
processing is performed, the gradation number in a low luminance area will be spoiled, and the 
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continuity of gradation will be lost. 

[0008]Although drawing 4 is a figure showing the example of image display of a ramp waveform 
signal, since a ramp waveform signal has the linear gradation characteristic, the picture displayed 
on a matrix panel serves as a stair-like waveform for every gray (white and black are included) 
gradation. 

[0009]However, if said inverse-gamma-correction processing is performed, the picture displayed 
on a matrix panel will run short of gradation, so that it becomes the gradation near black, and the 
width of stairs (gradation loss) will become large. Probably, in the case of the example of this 
drawin g 4, it turns out that the direction of one step of width on the left of one step of right- 
hand side width is large. 

[0010]Thus, although a gradation loss is produced by inverse-gamma-correction processing, The 
conventional image display device using a matrix panel, The gain of each video signal of R, G, and 
B by adjusting, respectively as mentioned above. In order to adjust each parameter, the 
difference was produced in the amount of gradation losses of each video signal of R, G, and B, 
and there was a problem which the picture quality interruption by which a color bar is recognized 
visually as one vertical line generates in a low gradation level. 

[001 1] Drawi ng 5 (A) is a figure showing each gradation characteristic of R of the ramp waveform 
signal after inversergamma-correction processing, G, and B, and drawing 5 (B) is a figure 
showing the field of the color bar corresponding to each gradation of R of this ramp waveform 
signal, G, and B. In the example shown in drawin g 5 (A), it is assumed that the gain is large in the 
order of B signal. G signal, and R signal. 

[001 2]As shown in this drawing 5 (A) and (B), although each signal of R [ in / case of this 
example / the 2nd gradation ], G, and B has a gradation range from the field of the reddish color 
bar of (a) to the field of the color bar of a magenta system of (e), as a whole. Have R signal and 
the gradation range from the field of the reddish color bar of (a) to the field of the color bar of a 
magenta system of (b) G signal. It has a gradation range from the field of the color bar of a 
magenta system of (b) to the field of the reddish color bar of (d), and, probably, it turns out that 
B signal has a gradation range from the field of the reddish color bar of (d) to the field of the 
color bar of a magenta system of (e), and gradation ranges differ, respectively. 
[0013]Thus, the conventional image display device using a matrix panel. Since the gain of each 
video signal of R, G, and B is adjusted, respectively and each parameter is adjusted, The 
gradation ranges of each video signal of R in the same gradation, G, and B differed, respectively, 
the fields of the gray of the 2nd gradation shown in drawin g 4 decreased in number, or as shown 
in drawin g 5 (B), the gray field was completely lost, and there was a problem which the picture 
quality interruption by which a color bar is recognized visually as one vertical line generates. 
[0014]The conventional image display device using a matrix panel, In order for there to be a 
gradation loss by said inverse gamma correction and also to add the gradation loss by lowering 
the gain of each video signal of R, G, and B at the time of adjustment of each parameter, there 
was also a problem which digital picture quality interruption as if it carried out bit omission by 
the low gradation side generates. 

[001 5] Although the above explanation explained taking the case of the case where a ramp 
waveform signal is displayed as an example, this problem is similarly generated in other signals, 
the picture signal of natural drawing, etc. 

[0016]This invention is made in view of an above-mentioned technical problem, and aims at offer 
of the image display device which adjusts a color temperature and luminosity to the optimal level, 
and can display a good picture. 
[0017] 

[Means for Solving the Problem]An image display device concerning this invention according to 
claim 1 is provided with the following. 

A matrix panel which displays a picture as above-mentioned The means for solving a technical 
problem. 

A voltage generating means which generates voltage for adjusting a parameter of a picture 
displayed on said matrix panel, and is supplied to this matrix panel. 

A voltage control means of a picture which carries out variable control of the pressure value of 
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voltage which said voltage generating means generates, and is displayed on said matrix panel 
which adjusts luminosity and a color temperature at least. 

[0018]An image display device concerning this invention according to claim 2 is provided with the 
following. 

A matrix panel which displays a picture as above-mentioned The means for solving a technical 
problem. 

A voltage generating means which generates voltage for adjusting a parameter of a picture 
displayed on said matrix panel, and is supplied to this matrix panel. 

A voltage control means which carries out variable control of the pressure value of voltage 
which said voltage generating means generates in the range from which a color temperature of a 
picture displayed on said matrix panel does not change, and adjusts only luminosity of this 
picture. 

[0019]An image display device concerning this invention according to claim 3 carries out variable 
control of the pressure value of voltage which said voltage generating means generates at the 
time of adjustment of a parameter of a picture with which said voltage control means is 
displayed on said matrix panel, in order to solve an above-mentioned technical problem. 
[0020] 

[Embodiment of the Invention]It explains referring to drawings for the desirable embodiment of 
this invention hereafter. This invention is applicable to an image display device as shown, for 
example in drawin g 1 . 

[0021](Entire configuration of an image display device) Said image display device is provided with 
the following. 

The decoder 2 which decodes the image data inputted via the input terminal 1. 

The video processor 3 which performs predetermined image processing to the image data from 

the decoder 2. 

The P/S conversion circuit 4 which carries out parallel / serial (P/S) conversion of the image 
data after image processing. 

The S/P conversion circuit 5 which carries out a serial / parallel (S/P) conversion, and the 
timing signal generating circuit 6 which generates a timing signal from the image data after 
decoding. 

[0022]The decoder 2 extracts a Horizontal Synchronizing signal (HSYNC) and a Vertical 
Synchronizing signal (VSYNC) while dividing into a trichromatic chrominance signal (red (R) green 
(G) blue (B)) the image data of a composite inputted from the input terminal 1. The decoder 2 
supplies each chrominance signal to the video processor 3, is level and supplies a Vertical 
Synchronizing signal to the timing signal generating circuit 6. 

[0023]The vertical address generating circuit which the timing signal generating circuit 6 is 
initialized, for example by Vertical Synchronizing signal VSYNC from the video processor 3, 
calculates a Horizontal Synchronizing signal, and generates a vertical address. It has a level 
address generation circuit which calculates the dot clock DCLK which carried out phase 
simulation to Horizontal Synchronizing signal HSYNC, and generates a level address, From the 
decoder 2, and these timing signals are formed based on a Vertical Synchronizing signal, and the 
P/S conversion circuit 4, the PWM/driver 7 mentioned later, and the scanning driver 8 
mentioned later are supplied, respectively. 

[0024]To each chrominance signal from the decoder 2, the video processor 3 controls various 
parameters, such as tone and luminosity, and sets them as predetermined image mode. That is, 
corresponding to the set-up image mode, the video processor 3 performs image processing, such 
as tone and adjustment of a luminance level, and supplies each chrominance signal after image 
processing to the P/S conversion circuit 4. 

[0025]The P/S conversion circuit 4 is driven synchronizing with the predetermined timing signal 
from the timing signal generating circuit 6. And the P/S conversion circuit 4 changes into the 
serial signal corresponding to the row of each fluorescent substance of the matrix panel 9 each 
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chrominance signal supplied parallel from the video processor 3, and supplies this serial signal to 
the S/P conversion circuit 5. The S/P conversion circuit 5 changes said serial signal into parallel 
image data for every line. 

[O026]Said image display device is provided with the following. 

The pulse width modulation circuit (PWM) / driver 7 for driving horizontally 

The scanning driver 8 for driving perpendicularly. 

The matrix panel 9 which displays a picture. 

The control circuit 1 1 which controls the high voltage control / generation circuit 1 0 which 
generates the voltage supplied to the matrix panel 9, and the video processor 3, and the high 
voltage control/generation circuit 10. 

[0027]PWM / driver 7 is driven synchronizing with the predetermined timing signal from the 
timing signal generating circuit 6, generates the driving pulse which has the pulse width 
corresponding to the luminance level of the image data supplied from the S/P conversion circuit 
5, and supplies this to the matrix panel 9. 

[0028]The scanning driver 8 generates the scanning pulse which is supplied from the timing 
signal generating circuit 6 and which is level and activates any one of the line electrodes which 
the matrix panel 9 does not illustrate based on a vertical address, and supplies this scanning 
pulse to the matrix panel 9. 

[0029]The matrix panel 9 is a field emission display panel of a line-sequential-scanning method, 
for example, and a pixel is allocated and constituted by the matrix form of an m line xn sequence. 
That is, m display lines of n dot are included in the display screen. And the matrix panel 9 has 
provided the electrode of m book for every display line of each line, and the electrode of n book 
for every sequence corresponding to this pixel arrangement. In the matrix panel 9, only during 
the period according to the pulse width of the pulse supplied from the scanning driver 8, a pixel 
emits electrons and high voltage control / generation circuit 10 applies high tension to the 
opposed face. Thereby, an electron can draw near to an opposed face, and light is collided and 
emitted to a fluorescent substance. And a two-dimensional picture is formed by scanning 
sequentially the line which the scanning driver 8 chooses. 

[0030]Although the case of PWM was made into the example and explained by this embodiment, 
in voltage abnormal conditions, a driver should just supply the voltage according to the intensity 
of image data. That is, it is until an example of the drive method was shown here, and it may 
change suitably by the panel to be used. 

[0031]Here, the relation between a pressure value (high pressure value) and luminosity by which 
a seal of approval is carried out to the matrix panel 9, and the relation between a high pressure 
value and a color temperature are explained. 

[0032]The relation between a high pressure value and luminosity turns into proportionality 
mostly, as shown in drawin g 2. The relation between a high pressure value and a color 
temperature hardly changes till a certain amount of place, as shown in drawin g 3, but if it falls 
from it, it falls in proportion to this. 

[0033]The control circuit 1 1 controls the video processor 3 to become the predetermined mode, 
for example from each mode of "Normal", "living", and a "theater", or controls the high pressure 
value of high voltage control / generation circuit 10. 

[0034]The set part which is not illustrated may be provided so that a user can set up the 
predetermined mode out of each mode. At this time, the control circuit 1 1 controls the video 
processor 3, and the high voltage control/generation circuit 10 to become the mode set up by 
the set part. 

[0035](Operation in the "Normal" mode) The control circuit 1 1 is set as the "Normal" mode by 
usual. At this time, the control circuit 1 1 controls the video processor 3 to perform various- 
parameters control of tone, luminosity, etc. to which this mode corresponded, and it controls 
high voltage control / generation circuit 10 so that a high pressure value shall be 8 kV further. 
At this time, as shown in drawin g 2, the luminosity of the matrix panel 9 is set to 220 cd/m2, and 
as shown in drawin g 3, a color temperature turns into 10000 degrees. 

[0036](Operation in "theater" mode) On the other hand, the control circuit 11, If a set part is 
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set as "theater" mode, the video processor 3 will be controlled to perform various-parameters 
control of tone, luminosity, etc. to which this mode corresponded, and high voltage control / 
generation circuit 10 will be further controlled so that a high pressure value shall be 5 kV. At this 
time, as shown in drawing 2 , the luminosity of the matrix panel 9 is set to 100cd/ m2. As shown 
in drawin g 3. a color temperature turns into 6500 degrees. 

[0037](Effect of an image display device) In the conventional "theater" mode, complicated 
adjustment which lowers about 10000 degrees which is a color temperature [ usually / 
("Normal" or "living" mode) ] to about 6500 degrees, and also lowers luminosity simultaneously 
was required. 

[0038]On the other hand, by using the characteristic of the matrix panel 9 and lowering the high 
pressure value of high voltage control / generation circuit 1 0, the image display device of the 
embodiment concerned lowered luminosity and a color temperature simultaneously, and has set 
up "theater" mode. Therefore, the user does not need to perform adjustment of a color 
temperature and luminosity and can omit the complicated adjustment which was being performed 
conventionally. 

[0039]By this, in the conventional "theater" mode, after making lighting of the room dark, the 
luminosity of the picture might be emphasized on the contrary, but a good picture can be 
displayed in the image display device of the embodiment concerned, without losing textures like a 
motion-picture film. If it puts in another way, even if it is a case so that the luminosity and the 
color temperature like "theater" mode may be reduced simultaneously, a gradation gap of 
shortage of the dynamic range which happens when adjusting image data, and RGB can be lost. 
[0040]A color temperature and luminosity can be adjusted with easy composition, without 
changing the whole device greatly, since the high voltage by high voltage control / generation 
circuit 10 is only controlled. 

[0041] As shown in drawin g 2 and drawing 3, when the high voltage by high voltage control / 
generation circuit 10 is dropped, the color temperature of that in which luminosity falls has a 
field which hardly changes to a certain range (from about 7 kV to 8 kV). Therefore, only 
luminosity can also be lowered depending on image mode. 

[0042]Here, the control circuit 11 may carry out various-parameters control of tone, luminosity, 
etc. to the video processor 3 based on the detailed setting detail of a set part, when it is made 
into a "theater" and the other modes. Thereby, the picture according to a user's liking can be 
displayed on the matrix panel 9 also in each mode. 

[0043](Other embodiments) The detector which detects the surrounding illumination and which is 
not illustrated may be further formed instead of the set part mentioned above. At this time, if 
the detect output of said detector becomes smaller than predetermined illumination, the control 
circuit 1 1 is set as "theater" mode, and should just control the video processor 3, and the high 
voltage control/generation circuit 10 corresponding to the mode concerned. Thereby, when dark 
in the room, it is automatically set as "theater" mode and the picture of textures like a motion- 
picture film can be displayed. 

[0044]ln this embodiment, the field emission display panel was used as the matrix panel 9. 
However, since screen size, focus property, spot size, etc. will change if the high voltage by high 
voltage control / generation circuit 10 is changed when CRT is used, it is actually inapplicable. 
On the other hand, since there will be no change like CRT even if it changes principle top high 
voltage if it is the FED panel, only luminosity and a color temperature are changeable into a 
desired value. 

[0045]Of course, it is not what changing reference voltage or changing feedback voltage etc. 
occurs, and is especially limited for the high-pressure variable means by high voltage control / 
generation circuit 10 grade. 
[0046] 

[Effect of the Invention]The image display device concerning this invention according to claim 1, 
The 1st operational mode that a displaying means displays the picture of the luminosity and/or 
the color temperature according to the height of the voltage from a voltage generating means, 
and a control means controls so that said voltage generating means generates reference voltage, 
The 2nd operational mode controlled so that a voltage generating means generates voltage lower 
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than reference voltage is switched and controlled. Namely, when it seems that the luminosity and 
the color temperature like "theater'' mode are simultaneously reduced, for example since 
luminosity and a color temperature are fallen by falling the high pressure value impressed to a 
displaying means. A gap of shortage of the dynamic range which happens when adjusting image 
data, and the gradation of a three-primary-colors signal can be eliminated, and a good picture 
can be displayed. 

[0047]When an image adjustment means adjusts further the luminosity and/or the color 
temperature of a picture which are displayed on a displaying means, even if the image display 
device concerning this invention according to claim 2 is the 1st or 2nd operational mode, it can 
be adjusted to the image quality according to a user's liking. 

[0048]When the image display device concerning this invention according to claim 3 has the 
illumination larger than a predetermined value from which the control means was detected by the 
detection means, it is set in the 1st operational mode, and when the illumination is not larger 
than a predetermined value, switching control is carried out to the 2nd operational mode. 
Thereby, when dark in the room, the picture displayed on a displaying means can be 
automatically made into textures like a motion-picture film. 



[Translation done.] 
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